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In January 2004, The Joint
Commission on Accreditation
of Healthcare Organizations

(JCAHO) implemented a survey
process entitled “Shared Visions-
New Pathways.” 1 One of the goals
of the process is to evaluate the
provision of safe and high-quality
patient care rather than relying on
what is described in written poli-
cies and procedures. Among the
changes, the survey includes the
use of the patient tracer methodol-
ogy to examine critical processes,
such as medication management,
that impact patient safety.

The Ohio State University
Health System (OSUHS) is a
1,120-bed tertiary care health sys-
tem located in Columbus, Ohio.

The OSUHS Department of Phar-
macy Performance Improvement
Committee developed a tool, based
on the concept of the patient tracer
methodology, to be used for con-
tinuous evaluation of the entire
medication-use process and for
assessment of compliance with
JCAHO Medication Management
Standards (MM). This tool can be
easily adapted by other health care
systems for continuous evaluation
of their own medication-use sys-
tem, for identification of devia-
tions in policy and procedure, and
for targeting educational efforts at
those areas in need of improve-
ment.

The tool was designed to
encompass all aspects of the med-

ication-use process: selection and
procurement, storage, ordering
and transcribing, preparing and
dispensing, administering, and
monitoring. The tool also incorpo-
rates many institution-specific fac-
tors that influence the quality and
safety of the medication-use
process.

BACKGROUND
Preventable adverse events are

a leading cause of death in the
United States. Medication errors
are one of the leading causes of
injury to hospital patients, and
chart reviews reveal that over half
of all hospital medication errors
occur at the interfaces of care.2 It
is thought that over 1 million seri-
ous medication errors occur in US
hospitals annually.3 The Adverse
Drug Event (ADE) Prevention
Study Group found that the overall
ADE rate was 6.5 per 100 admis-
sions; of these ADEs, 28% were
judged preventable.4 ADEs have
been associated with longer hospi-
tal stays, higher costs, and higher
risk of death.5  Efforts to strengthen
the integrity of the medication-use
system may prevent many of these
errors.6

Since the 1999 Institute of
Medicine (IOM) report established
a national goal of a 50% reduction
in medical errors, government and
non-government entities have
offered incentives that encourage
hospitals to establish safety initia-
tives aimed at reducing all types of
medical errors.2,7-8 A subsequent
IOM report, “Priority Areas for
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National Action: Transforming
Health Care Quality,” set medica-
tion management as a national pri-
ority and singled out pharmacists
as playing a critical role.9

SYSTEMS APPROACH TO 
MEDICATION SAFETY

A key tenet of process
improvement is that every system
is perfectly designed to achieve the
results it gets. The medication-use
system was defined by JCAHO in
1989 as the “safe, effective, appro-
priate and efficient use of medica-
tions.” However, deviations in
practice can lead to medication-use
system breakdowns and the emer-
gence of errors. The concept of sys-
tems failures as the underlying
causes of errors has not been wide-
ly accepted in the practice of medi-
cine.10 Traditional efforts have
focused on individuals and
episodes, using training, exhorta-
tion, rules, and sanctions to
improve performance.10 Regarding
errors as primarily the result of sys-

tems failures is an idea whose time
has come. Analysis and correction
of underlying systems faults is
more likely to result in enduring
changes and significant error
reduction.10 

The basic premise in the sys-
tems approach is that humans are
fallible and errors are to be expect-
ed.11 Errors are seen as conse-
quences rather than causes, having
their origins in “upstream” sys-
temic factors. By proactively ensur-
ing the integrity of the system, it
may be possible to erase the
“upstream” systemic factors that
are often found as fault. The idea
of medication tracers is based on
the premise that proactively main-
taining and monitoring the integri-
ty of the medication-use system
will help ensure medication safety.
The use of medication tracers, in
addition to use of retroactive root-
cause analyses, extensive failure
mode, and effects analyses within a
health care system, may reduce the
risk of medication errors.

THE OSUHS MEDICATION 
TRACER TOOL

A medication tracer is an
application of a methodology sim-
ilar to that used by JCAHO when
conducting “patient tracers.” The
medication tracer follows the med-
ication through all aspects of the
medication-use system, with focus
on selection and procurement,
storage, prescribing, ordering,
transcribing, preparation, dispens-
ing, administering, and monitoring
the effects of medications. JCAHO
MM align closely with the aspects
of the medication-use system (see
Figure 1), providing the core infra-
structure of the tracer tool. 

The elements of performance
listed under each MM represent
the key processes across all med-
ication delivery systems that may
benefit most from continuous eval-
uation and standardization. The
tracer tool questions were devel-
oped to address each element of
performance associated with MM
1.10 through 7.40. As envisioned
by the OSUHS Department of
Pharmacy Process Improvement
Committee, the medication-use
system tracer tool encourages
ongoing evaluation of the medica-
tion-use system and can serve to
identify deviations in policy and
practice.  

Though the tool may be used
as an initial audit of the state of the
medication-use process in an insti-
tution, the value of the tool
becomes apparent when used in a
continuous process improvement
(CPI) effort. Many health care
organizations have used the Lang-
ley, Nolan and Nolan Model for
Improvement12 successfully to
reduce harm from medications.
Medication tracers, acting to iden-
tify risk points and evaluate
changes to the system, act as a
process measure in this system.
Continuous evaluation of the med-

Figure 1. The Joint Commission on Accreditation of Healthcare Organiza-
tion’s Medication Management Standards (MM) align closely with the med-
ication use process.
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ication-use system with such a tool
provides a quantitative foundation
for the following questions: “What
are we trying to accomplish?”;
“How will we know that a change
is an improvement?”; “What
changes can we make that will
result in an improvement?” Using
the key elements of the model,
especially testing changes on a
small scale with Plan-Do-Study-
Act (PDSA) cycles, has consistently
helped organizations reduce harm
from medications. 

A sample of the OSUHS Med-
ication Tracer Tool is shown in
Appendix A.

IMPLEMENTATION STRATEGY
To fully implement the medica-

tion tracer methodology and suc-
cessfully add a balanced safety
focus to CPI projects, leadership
must be invested in the success of a
safety-focused medication-use sys-
tem. In addition to an extensive
knowledge of the institution’s med-
ication-use system, pharmacists
involved in designing a medication
tracer tool will need to understand
the elements of performance asso-
ciated with the JCAHO Medica-
tion Management Standards.  

In designing and personalizing
the tracer tool, the development
team must determine the questions
to ask, processes to observe, and
information to obtain—both in the
pharmacy areas and in the patient
care areas. At OSUHS, the develop-
ment team consisted of the phar-
macy staff and, as such, the tool
approached the medication-use
process from the pharmacist’s point
of view. A key point overlooked in
this development process was the
opportunity to collaborate with an
interdisciplinary team. As we pilot-
ed the tool, we realized that many
of the questions we asked on the
nursing units were not worded for
a “nursing perspective.”

The known risk points of a
medication-use system and areas of
concern identified through previ-
ous system evaluations or event
reporting systems should also be
incorporated into the tracer tool.
MM.1.10 Element of Performance
2 states that “patient-specific infor-
mation, including allergies and
sensitivities, must be readily avail-
able and accessible to those
involved in the medication man-
agement system.” Electronic and
paper methods available for docu-
mentation of patient specific infor-
mation are often a weakness iden-
tified in health care organizations.
Knowing this, pertinent questions
to ask would include: “Do the
patient’s allergies and sensitivities
listed in the computer order entry
system match those listed in the
paper medical record?”; “Do they
match those listed in the pharmacy
information system?”; “Does the
anesthesia record match the phar-
macy record?”

The utility and practicality of
the tool must be considered. As
medication management encom-
passes all aspects of the medica-
tion-use process, within the
Department of Pharmacy and in
the patient care areas, the tracer
tool was divided into two separate
components. One checklist (specif-
ically aimed at addressing
MM1.10 through 4.80) was com-
pleted in the pharmacy dispensing
area (either in the central pharma-
cy area or in a pharmacy satellite,
where the medication was dis-
pensed) and one checklist (focused
on MM 5.10 through 7.40) was
completed in the patient care area,
where the medication was adminis-
tered. 

Upon completion of the tracer
tool design, the tracer team needed
to determine how often the tracers
would be completed, how many
would be completed each month,

who would be trained/responsible
to complete the tracers, and which
medications would be a priority
area of focus. Initially, each phar-
macy resident and clinical general-
ist pharmacist was required to
complete four medication tracers
per month (for a total of approxi-
mately 100 medication tracers
completed department wide on a
monthly basis). In order to reduce
familiarity bias and promote an
objective view of the system, phar-
macists were encouraged to com-
plete medication tracers on
patients that were admitted to
areas outside of their normal
working environment. 

Following the PDSA cycle
model, it was essential to pilot the
tool on a smaller scale for evalua-
tion of its utility and applicability
prior to implementing widespread
use. After a 2-month trial, the trac-
er tool and process were
reassessed. The majority of the
feedback from the staff focused on
the repetitive nature of the process
(ie, in completing the pharmacy
dispensing area tracer, pharmacists
were repeatedly interviewing the
same staff members on a weekly
basis). Additionally, the entire trac-
er process, which is intended to be
an in-depth assessment of the
entire-use process, took each phar-
macist almost 1 hour to complete.
As staff buy-in was critical to the
success of the process, changes
were made in response to the feed-
back. The number of tracers
required was reduced to one per
month (for a total of 25 per month
for the entire department). Further-
more, for the pharmacy-specific
portion of the tracer, three different
versions were developed, each with
one-third of the original questions.
This step was taken to reduce the
repetitive nature of the tool. The
patient-care area portion of the
tracer was not modified, as there
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are many more opportunities to
speak to unique personnel in these
areas.

Data Analysis
The tracer methodology is an

excellent tool to identify the true
state of the medication-use
process. However, evaluating the
entire medication-use system
results in a great deal of data to be
analyzed. In order to ensure that
these data are monitored and that
trends are identified and
addressed, it is recommended that
a designated individual enters and
reviews these data on a monthly
basis. After sufficient data have
been collected (approximately 6
months’ worth, or enough to iden-
tify a strong baseline), results can
be displayed through the use of
annotated run-charts (graphed by
MM, patient care unit, and step in
the medication-use process).  In
run-charts, statistical process con-
trol limits should be placed at two
standard deviations from the mean
to help distinguish normal process
variation from true variant outliers
that require action. The run-charts
may be placed in the pharmacy
and patient care areas as a means
for staff to monitor progress with
medication safety efforts. Addi-
tionally, when significant detours
from the medication-use policies or
processes are discovered, directed
educational sessions can be devel-
oped and implemented at a system-
wide level.

The medication tracer tool is
designed to quantify deficiencies or
areas of improvement in the med-
ication-use system. When used as
part of a CPI program, it serves to
objectively assess quality improve-
ment efforts in the identified risk
points. Multidisciplinary teams
should be involved in the develop-
ment of the tracer tool and known
institution-specific risk points
should be included for evaluation.
Monthly analysis of the completed
tracers will help identify targets for
system improvements and staff
education.
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Appendix A. Partial example of tracer tool used at The Ohio State University Health System.


